Introduction: The number of occupational diseases (OD) recorded in Poland in the 1990's rapidly increased, and the number of recognized cases has steadily decreased until now. Hence, it was decided to demonstrate the trends of selected pathologies which in Poland are "underestimated" in comparison to other countries. The presented data may constitute a basis for further research into the dependence of OD on socio-economic factors. Materials and Methods: Occupational Disease Reporting Forms, completed and sent obligatorily by the state health inspectors to the Central Register of Occupational Diseases were used as source documents for analysis. This work analyzes changes in the incidence of chronic poisonings, asbestosis, voice organ diseases, cancers, viral hepatitis, asthma and the musculoskeletal disorders over the years 1998-2011. Results: In 1998, the total number of registered diseases reached the maximum -12,017 cases, which fell in the subsequent years to 2,562 cases in 2011. During that period, the incidence rate decreased by 6 cases per year per 100,000 employees. A considerable decrease, exceeding 90% of cases, was observed in voice organ disorders, hearing loss, chronic poisonings and viral hepatitis. The abovementioned changes, as well as improved detection of asbestos-related diseases through implementing a medical examination program of former asbestos processing plant workers, are advantages of the current situation in the epidemiology of OD. However, the disadvantages include underestimation, in comparison to other countries, of asthma, cancer and pathologies of the musculoskeletal system. Conclusion: The reported data indicates the need to assess the occupational fraction of the underestimated pathologies present in the work environment in Poland, as well as the need for studies aimed at clarifying the effect of systemic factors on identifying their occupational background.
INTRODUCTION
Occupational disease is a medical/legal concept. It entails medical diagnosis and, as its integral part, assessment of exposure and working conditions, as well as the administrative decision confirming that the applicant has developed the disease as a result of that exposure, which may serve as the basis to apply for financial compensation for the suffered health loss. The incidence of occupational pathologies and their clinical forms remains in close association with the development of industry, introduction of new substances and theoretical knowledge concerning their effects on the human body, conditions and organization of work, economic development, labor protection and social security system for those affected. The state is responsible for legal system ensuring the protection of the life and health of employees, while it is the employer who is responsible for ensuring safe working conditions that meet determined standards. In Poland, the currently valid list of occupational diseases, which at present contains 26 items with a total of 59 Occupational Diseases, run by the Nofer Institute of Occupational Medicine in Łódź, were used as a material for analysis. The number of cases of selected occupational disease incidence in terms of the coefficient per 100,000 employees, and the linear trend (according to the method of least squares) of those parameters in 1998-2011 were analyzed. Also, the mean period of exposure preceding the development of the disease has been specified. The number of occupational diseases recognized in the period 1998-2011 amounted to 70,265 cases, of which most numerous were chronic voice disorders (26.7%), hearing loss (17.7%), pneumoconioses (15.1%), infectious and parasitic diseases (14.9%) followed by skin diseases (5.6%), asthma (3.1%), vibration syndrome (3.0%), chronic diseases of the peripheral nervous system (2.7%), chronic diseases of the locomotor system (2.6%), malignant neoplasms (2.2%), allergic rhinitis (2.1%), acute and chronic intoxications (2.0%) as well as chronic obstructive bronchitis (1.1%). Each other pathology represented less than 1% of the total number of occupational diseases.
sub-items is in compliance with the European Schedule of Occupational Diseases [1] . Since 1974, the Polish list has included "diseases of the organ of voice". Institutions authorized to recognize occupational diseases include specialist health care units (outpatient clinics, hospital wards) employing occupational medicine experts. People with suspected occupational disease are referred to those units. Administrative decisions about occupational diseases are issued by state sanitary inspectors, who are obliged to report each recognized case of occupational disease to the Central Register of Occupational Diseases by means of a duly completed Occupational Disease Reporting Form. The decision certifying that the diagnosed health condition is an occupational disease is a document that allows the patient to apply for financial compensation.
MATERIALS AND METHODS
Cases of occupational diseases reported obligatorily over the years 1998-2011 to the Central Register of [2] .
RESULTS AND DISCUSSION
A significant decrease in the absolute number of occupational diseases has been noted in Poland since 1998, as has a continuing reduction in the incidence rate following a sharp rise observed in the period 1991-1998. This has justified undertaking an epidemiological analysis, especially in the context of frequently-repeated erroneous opinions that the reduction was attributable to the improvement of working conditions (Figure 1 ). showed the largest growth, i.e. diseases of the voice organs, a decrease of 3426 cases (36.2% of total decrease), and hearing loss, a decrease of 3127 cases (33.1% of total decrease). A considerable per cent decreases were observed in chronic poisonings (95.2%), bronchial asthma (87.6%) and musculoskeletal disorders (64.4%), i.e. diseases with a relatively low starting level of incidence in 1998 (Table 1) .
Poisonings
The most evident example of the changes occurring in the profile of recognized occupational diseases are chronic poisonings with chemicals, which in the 1960s, accounted for about 1/3 of all cases of occupational diseases, and were mainly caused by lead, carbon monoxide and benzene. In 2011, there were 14 cases of such poisonings, i.e. 0.5% of all the recognized occupational diseases (Table 3 ).
In the period 1998-2011, the number of poisoning cases decreased at an average rate of 19 cases per year (Figure 2). The decrease was statistically significant (t = 7.882, p < 0.001). Remote effects of poisoning with carbon disulfide (CS2) constituted the most common pathology in this category. The relatively large impact of this factor, no doubt influenced by the socio-economic situation, was associated of all occupational diseases, including 66% of pneumoconioses and 50% of hearing loss cases. In 2011, the number of companies with at least 15 cases of recognized occupational diseases fell to 10. The process of economic transformation was associated with elimination of outdated technologies, introduction of automation and encapsulation of production, leading to a significant reduction in the concentration and intensity of harmful agents in the workplaces. Du ring the first stage, the transformation process posed the risk of job loss for a great number of employees, and resulted in unemployment rates of up to 20% of the working age population. The risk of job loss resulted in enormous pressure exerted by workers in various sectors of the economy wishing to obtain benefits associated with work-related loss of health. The rapid increase in the total number of occupational diseases over the years 1991-1998 was related to all groups of occupational diseases found on the current list. In 1998, the total number of recognized diseases was 12,017 cases, while in 2011, it fell to 2562 cases, i.e. was by 78.7% lower. During that period, the number of cases per 100,000 employees decreased by 6/year (y = -6.0x+95.6). Major decreases in the number of cases were recorded for the diseases which previously 
OCCUPATIONAL DISEASES IN POLAND O R I G I N A L P A P E R S IJOMEH 2013;26(3)
461 programs in selected groups of exposed workers usually increases the detected pathology at the outset. This was demonstrated by a sharp increase in the number of cases of asbestosis over the years 1981-1983, when preventive examinations were performed in employees of several large asbestos-processing plants. This effect was also observed after the implementation of the program of medical examinations in former asbestos workers in 2001.
Even though the manufacture of asbestos products was stopped in 1998, the latency period is very long and overt symptoms of asbestos-related diseases may appear a long with the closure during the 1990's of the artificial (viscose) fibre plants characterized by exposure to CS2.
The small number of currently recorded poisonings is an advantageous aspect of the changes in the epidemiology of occupational diseases. However, it may be a result of under-registration of the actual number.
Asbestosis
The incidence of asbestosis is a good example of the influence of medical factors on the current epidemio logical situation. Implementation of prophylactic examination disease is recognized in the case of radiographic changes starting from the 1/1 category of density [5] . Periodic chest radiography examinations in former workers of asbestos processing plants (the Amiantus Project), were performed over the years 2001-2010. The results showed that adoption of the international criteria for the density of opacities (from 1/0) would result in an increase of the number of people with recognized asbestosis by a total of 13%, depending on the sector -from 8% in the workers exposed during the production of roofing products, asphalt and filter masses up to 26% in those exposed during the production of sealing (Table 4) .
time after exposure termination. The average latency period of asbestosis diagnosed in 2008-2011 was 39 years (x -±s = 39.2±9.6), which is why overt symptoms of this disease appear in a high percentage of people at pensionable age ( Figure 3 ) Table 2 .
Chest radiography and detection of the changes in the X-ray chest image are crucial in the recognition of asbestosis. The diagnosis of asbestosis relies on detecting the presence of X-ray changes such as small irregular s, t, u type opacities with densities starting from 1/0, which is in accordance with the ILO radiological classification of dust diseases [3, 4] . In Poland, asbestosis as an occupational due to explaining the nature of lesions caused by excessive vocal effort [7] . As a result, a decline in the annual incidence rate of chronic voice disorders by an average of 24 cases per 100,000 teachers was reported in 1998-2011 (Figure 4) . The decrease was statistically significant (t = 6.443, p < 0.001). Implementation of the voice organ disease prevention programs among teachers and students trained for teaching jobs, as well as improvement of the diagnostic procedures will undoubtedly contribute to reducing the incidence, but more than 10 years are needed to fully evaluate the effects of these actions.
Viral Hepatitis
Viral hepatitis is now the most frequently diagnosed infectious disease, after borreliosis, which over the years 1998-2011 accounted for 32.4% of all cases of occupational diseases in the group of infectious and parasitic diseases and their sequels. Hepatitis mainly affects medical and auxiliary personnel working in health care facilities (94.2% of diagnosed cases), and is the most common occupational disease among that professional group [8] . Introduction
Chronic voice organ disorders
A rather more complicated situation is observed in the case of the incidence of diseases of the voice organ, defined as chronic diseases and caused by excessive vocal effort continuing for at least 15 years. In 1998, they accounted for 30.4% of all cases of occupational diseases. This pathology mainly affects teachers (over 95% of cases). The increase in the voice organ diseases in the late 1990's was due to socio-economic factors associated with education system reform and the fear of unemployment, especially among teachers with tenures longer than 20 years. These social facts were underpinned by the lack of objective methods of diagnosing diseases of the larynx caused by vocal effort [6] . A considerable reduction in the frequency of the occupational pathologies of the voice organ, which in 2011 already accounted for 8.9% of all occupational diseases, resulted mainly from the resignation in previous years by a large number of teachers with long years of service. A reliable diagnosis became possible due to the appearance of clinics with modern equipment enabling objective assessment of the pathology (videolaryngostroboscopy) and is estimated at 10-15% [11] [12] [13] , while in developed and rapidly-developing countries, those fractions are estimated at 13-14%, and in poor countries, the corresponding value is 6% [14] . In Sweden, the fraction of occupational asthma is estimated among men at 29%, and among women at 17% [15] . In 12 European Union countries, in 2001, cases of asthma accounted for 23.8% of all occupational lung diseases [16] . In Belgium, in 1993-2002, the incidence of occupational asthma per year averaged 2.9/100,000 with a downward trend of about 3.6 in 1993 to 2.6 in 2002. The reduction in the registered cases is a trend recently observed on a global scale [17, 18] . In Scandinavia, the annual incidence remained at a high level of about 18 cases per 100,000 employees, while in the underdeveloped countries the incidence amounts to 2 cases per 100,000 employees [13, 19] . Bronchial asthma in Poland in 2011, with a rate of 0.5/100 000 workers accounted for 7.4% of all occupational respiratory diseases. Despite the relatively low incidence, the number of recognized cases has been significantly declining by approximately 20 cases per year (t = 10.98, p < 0.001) ( Figure 6 ). Flour dust is quoted as the most frequent (52.1%) cause of asthma. The incidence of occupational asthma is of vaccination against hepatitis B among health personnel in 1988 resulted in an evident decrease in the incidence. In 2011, the number of cases decreased by 91% compared to 1998 values, and the average annual number fell by about 33, which constitutes a significant value (t = 4.661, p < 0.001) ( Figure 5 ). The decreasing number of cases of the disease is dominated by the hepatitis C virus, which in the last five years has accounted for more than 75% of all hepatitis cases.
As regards viral hepatitis diagnosis in Poland, the problem is that the tests for anti-hepatitis C virus (HCV) and anti-hepatitis B surface antigen (HBsAg) antibodies, as well as assessment of the effectiveness of HBV vaccination among medical staff before and during employment are not obligatory [9] .
Asthma
Bronchial asthma is the most common occupational respiratory disease in economically developed countries. The general assumption is that the actual number of cases of occupational asthma is significantly underestimated.
In the UK, it is assumed that the true value is underestimated by one third of new cases [10] . The occupational fraction of the overall incidence of asthma among adults the total U.S. population (15% of the male population) [22] and at 5.3% of the the total U.K. population (8.2% of the male population) [23] . In France and Scandinavian countries, these estimates for men are slightly lower, i.e. 2.7% [24] and 3% [25] respectively. The occupational fraction of lung cancer in men is estimated at 2% to 15% and even up to 40% [11, 22, 26, 27] . The presented estimates differ significantly from the reported number of cases recognized as an occupational disease. From 87 to 142 cases of occupational cancer per annum were recognized during the period 1998-2011 in Poland. Contribution of cancers recognized as an occupational disease to the total number of new cancer cases in the general population in that period was about 0.1%, and the corresponding number for lung cancer was 0.4%. Lung cancer in that period accounted for more than 56% of all occupational cancer cases. A similar situation was observed in analyses of occupational lung cancer incidence in the countries of Central Europe: the Czech Republic, Slovakia and Hungary [28] , Germany [29] and Italy [30] . In Poland, occupational lung cancer cases, which are considerably underestimated, in recent years have remained at the level of fifty-odd cases a year, showing a slightly downward trend ( Figure 7) . The major clearly related to occupations and industries in which the risk of developing that disease is high. In Poland, every second person with a certified occupational asthma has been employed in the production, storage or sale of food under conditions of exposure to flour dust [20] . The large variation in the incidence of asthma between countries results from the lack of strategies for identifying potential allergenic factors and cases of the disease in the work environment, and the lack of standardized diagnostic methods and surveillance systems [12, 21] which in Poland, according to the presented data, require urgent improvement.
Occupational cancers
The general assumption is that the number of occupational tumors has been considerably underestimated.
In general, contribution of occupational cancers to the total incidence and rate of deaths due to cancer varies depending on the current and former use of carcinogens in the economy of the country, the level of exposure, exposed population and duration of exposure, as well as the period of time for which the assessment was continued. Contribution of occupational factors to deaths due to cancer has been estimated as 4% of the medicine practice which results, among other things, from the non-specificity of occupational cancers and the resultant need to use the concept of risk in relation to occupational carcinogens. The quantified risk reflecting the possibility of development of cancer in people exposed to a specific carcinogen is much less useful in taking decisions in individual cases. The reasons for the underestimation of occupational cancers include, among others, the relatively small number of identified carcinogens in the workplace, long latency period, and hence, in many cases, appearance of symptoms after termination of occupational exposure. A considerable percentage of occupational tumors appear at retirement age, while the lack of interest and insufficient knowledge on occupational carcinogens among physicians result in those cancers being underestimated in this age group. In Poland, in 2008-2011, about 41% (women: 59%, men: 38%) of the total number of occupational cancers were recorded at pensionable age ( Table 2) . The failure to apply for recognition of the occupational origin of tumor by the affected individuals and their families, estimated to constitute 95% of the total number of causal factor for occupational lung cancer was asbestos (approximately in 50% of cases). Contrary to these figures, according to the statistics of the European Union countries, in 2001, lung cancer accounted for only 14% of all reported occupational cancer cases, while mesothelioma accounted for as much as 78% of those cases [16] .
Mesothelioma is a typical example of underestimation of occupational tumors; 85-97% of the etiologic fraction is attributable to asbestos [27] . Over the years 2006-2008, the mean annual number of mesothelioma cases in the general population in Poland was 199, including 11.6% of cases recognized as occupational diseases. In Scandinavian countries, although 42-57% of the total number of mesotheliomas occurring in the general population recognized as occupational diseases, this proportion is now thought to represent a significant underestimation of the occupational etiology of this tumor [31, 32] . Over the years 1998-2011, the contribution of mesotheliomas to the total incidence of occupational tumors in Poland amounted to 15.4%. Recognition of the occupational origin of cancer is a source of major difficulties and controversy in occupational associated with the implementation of new work technologies [36] [37] [38] .
In the EU, diseases of the musculoskeletal system were the most commonly reported work-related issues in 2001, representing 35% of all reported occupational diseases. Carpal tunnel syndrome, belonging to the diseases of the peripheral nervous system, took the 6th place. Both these pathologies, together, accounted for almost 43% of all reported occupational diseases [16] . In Poland, in the same year, cases of occupational diseases of the musculoskeletal system and carpal tunnel syndrome accounted only for 3.6% of total occupational diseases.
Over the years 1998-2011, 1759 cases of carpal tunnel syndrome and 1832 cases of diseases of the musculoskeletal system were reported in Poland; together, they accounted for 5.1% of all occupational diseases. Both these pathologies are observed primarily in women (79.6% and 56.5%, respectively). After a decline in the number of cases in the first half of the period, a slight upward trend is now emerging ( Figure 8 ).
cancer cases attributable to occupational exposure, has resulted in occupational cancer being regarded as a marginal problem in occupational medicine, which in turn results in neglecting its prophylaxis [33] . In the prevention strategy, determination of the fraction assigned to occupational factors responsible for the development of various cancers, identification of new carcinogens and their target organs, surveillance of workers exposed to carcinogens and elucidation of interaction between occupational carcinogens and lifestyle factors are of vital importance [34, 35] .
Musculoskeletal disorders
Occupational diseases of the musculoskeletal system and symptoms caused by impaired function of the peripheral nervous system constitute a serious clinical and social problem, which is a major cause of temporary and permanent inability to work in many sectors and occupations. The observed growth of those pathologies, especially in the developed countries, is implementation of prevention programs. The lack of a clear, universally acceptable methodology for assessment of the contribution of occupational factors to the development of symptoms and diseases of multifactorial etiology occurring to a significant degree in the general population (e.g. stress and its health consequences, cardiovascular diseases, neuroses, diseases of the musculoskeletal system) continues to be an obstacle to extending the list of occupational diseases so that it would include effects of working in contemporary conditions. Changing the approach to the recognition of occupational disease brings about specific legal and economic consequences.
The transformation of the national economy in Poland was accompanied by changes in the organization of healthcare for the working population. When large industrial facilities dominated Poland's economic scene, medical care was strictly institutionalized, while currently it is liberalized and dispersed. At present, numerous smaller companies and sometimes self-employed workers are no longer subject to such strict supervision for labor safety and health. It seems quite likely that employees and/or employers fail to report their workrelated health problems to the occupational healthcare system. Such a situation may lead to an increase in the incidence of occupational diseases in the future. The observed favorable changes in the incidence of occupational diseases include a decline in chronic poisonings, elimination of lead poisoning, a considerable reduction in the incidence of hepatitis, a marked reduction of the voice organ pathologies as well as improvement of the detection of asbestos-related diseases through implementation of the program of medical examinations of former workers of asbestos processing plants.
The disadvantages include an underestimated number of cases of asthma, cancer and pathologies of the musculoskeletal system, in comparison to data from other countries.
Concluding remarks
A statistical analysis of the reported cases over longer periods of time reveals both upward and downward trends in the incidence of various types of diseases and changes in their distribution. The changes presented in this work should be regarded with caution due to the specific character of the term "occupational disease", which combines medical and legal aspects. Thus, the incidence of occupational diseases is affected by factors related to the medical component, as well as socio-economic factors and governmental policy on social benefits [39] .
The national economy transformation that has continued since 1989 has resulted in the closure of many large state-owned industrial enterprises. The employment profile has changed, there has been a consi derable reduction in the share of the public sector, now employing only every fourth person of the total Polish workforce (in 1989, the public sector employed as much as 96% of the workforce). The services and trade sector has expanded and the number of self-employed persons has increased. The shift of labor to the sphere of services and highly skilled office work will cause changes in the profile of occupational pathologies because it will bring about a change in the character and intensity of harmful factors and workload levels. Owing to the mechanization and automation of many processes, the dynamic effort of workers is being replaced by static load. These changes have increased the share of women in the identified cases of occupational diseases that occur in economic sectors employing large proportions of women (education -77.4% of women, health care -82.7%, trade -56.5%, services -64.4% [40] ). The changing pattern of occupational hazards has not yet been reflected in the content of the current list of occupational diseases.
Medical factors affecting the frequency of recognized medical pathologies include medical care, diagnostic facilities, launching large-scale medical examinations and
